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An editorial comment. 



When Poor Research is Pub li shetf--~the Bell Tails For Us 

Robert E. Reys 
University of His sour i 

Have you eve r s ta rted read i rig an art ic le and then got ten the 
feeling of deja vu? In some cases a feeling of deja vu provides 
security or stimulates a warm nostalgia. There are other times when 
this tfarm feeling is the type associated with getting sick. 

Have you ever read a research study reported in a journal that 
made you cringe? I am hot talking about quality research studies 
which report findings that ate philosophically or theoretically in 
conflict with your own, but simply a poor piece of research. Such 
''research 1 ' in mathematics education is a painful thorn for all of us. 
Whenever such artic les appear Under the guise of research there is the 
possibility that someone somewhere sometime will read them* perhaps 
even believe them, and, worse yet, cite this "research evidence 11 to 
others^ 

Although we can and should write letters to editors expressing 
our dissatisfaction with such practice, once something of poor quality 
is published much has already been lost for several reasons. It may 
be the only "research 1 ' article in mathematics education the person has 
read* It may be that the reader is unable to discriminate between 
good and poor research articles^ The reader may be unable to place 
the findings from this research in any kind of overall context arid is 
therefore unable co judge its contribution* 



As you may know* part of the rationale for creating 
INVESTIGATIONS IN MATHEMATICS EDUCATION w^s to establish a dialogue 
among interested parties oh research in mathematics education.; It is 
to the credit of oar mathematics education community that this concept 
has not only proven viable but is now well established* The journal 
not only provides different perspectives of published research but has 
been instrumental in improving the overall quality of research in 
mathematics education that is reported* 

The only redeeming value of publishing loV-q ua li ty research 
articles is that they provide cannon fodder for graduate students in 
mathematics education. Research seminars have a field day dissecting 
and critiquing such research. Unfortunately most readers do not take 
such a critical eye toward research. Consequently when they read a 
research article they may give it far more ered itabili ty than it 
deserves. Whenever a poor or weak research ma nuscript related to 
mathematics education is published anywhe te--i t hurts all of us. 

Mathematics education is a young discipline and much of the 
theoretical framework is ct ill in the formative stage. Evert among 
carefully conducted, high-quality studies> the findings are often 
mixed. Counterexamples abound arid they must be carefully examined in 
this theory-building process; 

Journals vary greatly in quality* as do the articles published in 
them. This is a fact of life arid one that often determines which 
journals we subscribe to and read regularly. This editorial is simply 
a reminder to all of us thit only high-quality rese^feft articles 
should be published. Although the criteria for accepting research 
articles in journals does vary, it is tny hope that high among these 
criteria is a theoretical base for the research. A wide variety of 
pragmatic research "must be encouraged > but if significant progress is 
to be made in mathematics education, the research must in some way 
contribute toward theory-building. This inc lades not only research 
which addresses current theories, but provides for new theory-building 
as well. 

7 



Time is too short to deal with trash which is published under the 
giiise of research* We should continue to do everything possible to 
produce high-quality research manuscripts; This role is assumed by 
editors, editorial boards* referees* and readers. However* it is the 
individual authors who have the ultimate responsibilities for not only 
Conducting significant, high-quality research but also reporting it in 
3 cleat* honest, and readab le form. 
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Bright, fieorge W. ; Harvey, Jchn G; ; arid Wneel&i, Margariete 
Montague. USE OV A GAME TO INSTRUCT ON LOGICAL REASONING. School 
Sc ieTi^e and .Ha c h e ma t i c s. 83: 396-405; May-June 1983. 

Abstract: an<* comments prepared for I.M.E. by THEODORE ElSENBERG s Ben 
Giiribn University of Negevi 

1 . Purpose 

The purpose of this study was to determine the extent to which 
playing the game Mastermind enhances one's logical reasoning ability. 

2. Rat ionalg 

Deductive logic can be considered as an independent mathematical 
structure, 2nd most mathematical structures can be learned through a 
motivating game format. The principles of basic logic are needed in 
order to successfully play a popular decoding gatfe called Mastermind. 
This study> therefore, investigated the extent to which this game 
enhances formal logical reasoning sRilis. 

3. Research Design and Procedures 

A pretes t/pos t test /con tro 1-gr oup design Was used • Eleven classes 
(five sixth grades and six eighth grades) were in the experimental 
group; four classes (two at each grade level) were in the control 
group. These 15 classes came from four different schools, with one 
class in each school serving in the control group. 

Two pretests and two posttests were adminiscered , Hereafter noted 
as PT(1), P?(2), PoT(l) , and PoT(2). PT(l) was Che vreU-krtovn Wason 
arid Johnson- Laird four-card problem* This test Wax given to the 
intact classes arid the students were allowed 20 tflinates to complete 
it. PT( 1 ) was used to determine the students' formal operational 
level. PT(2) was a 40-item author-constructed logical reasoning test 
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which the students wore allowed 15 minutes to complete. PoT(l) was a 
randomization of items bh PT(2). P6T(2) consisted of 12 pictorial 
representations of two different versions of the Mastermind game 
board. The students were given a score on PbT(2) depending on their 
ability to develop a winning end-game strategy. Students were al lowed 
20 minutes to complete PbT(2). 

The study was conducted over 12 consecutive weeks. The first two 
weeks and the last two weeks were used for testing. The students 
played one of two versions of Mastermind during weeks 3 through 10. 
The students played the game twice weekly in 20-minute sessions and 
only during this alloted time. (it is hot known if the students 
played Mastermind outside of class.) 

4 . ' Find ings 

For each class the mean and standard deviation for those playing 
the two versions of Mastermind were presented for. PT(2), PoT(l) and 
PoT(2) . (The control group did not take PoT(2) . ) 

Using ANOCOVA it was shown that there were no differences in the 
way che classes (and grades) handled the different versions of 
Mastermind , Po^a) . 

Experimental arid control classes were Compared on PbT(l) by 
AVOCOVA using PT(2 ) as the cova^iate; Again, no differences were 
obs erved • 

The PbT(l) scores were further analysed for two subgroups of 
students, those who had high and low PT(1 ) scores, signifying their 
formal operational level. No additional comprehensive information was 
determined by this procedure. 



Playing Mast ?rrflind atone did not enhance the students' reasoning 
ability. "Hence, teachers should be cautious of c laim that 
Mastermind teaches logical reasoning . " 

Ahs-tractor 1 s Comments 

The authors are well known for their studies in this area. From 
a design point of view* this study is really very nice* I 
particularly liRe that it was carried out over a 1 2~weQk period; the 
write-up is also very clear and to the point. But by now the authors 
have quite a bit of information in this area and it would have been 
nice if they would have embedded their findings from this study into a 
more general context. There are also several procedural points to 
q ues t ion. 

1, The purpose of FT( 1 ) is not clear. It was used to determine the 
student's formal operational level, but it should have also been 
used as a posttest . Indeed, it would certainty hive given more 
credibility to the findings. 

2. Reliability coefficients (or a correlation coefficient) should 
have been computed for PT(2) and PoT( 1 ) . It is incredible that 

0 _ - ■ - 

for the 12 groups of students in the sixth grade taking this 
test* eight of these groups had lower mean scores on the second 
testing than they did on the first testing! Looking at only 
those sixth graders in the experimental group, we see that 60% of 
the groups had lower mean scores oil the second testing than they 
did on the first testing. For the eighth graders, 33% of the - 
ckss^s in the experimental groups had lower mean scores on the 
second testing. Indeed, Mastermind may well decease logical 
reasoning ability, riot enhance it. N 
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It is unclear why the authors placed scs much emphasis on 
PoT(2K A simple statement that the two versions were 1 
equivalent would certainly have been sufficient; 



Overall this stud;y is carefully done; Although more post tests 
(which also served as pretests) could have been used, the results are 
quite convincing. As the authors admonish, we should be wary of 
claims that logical reasoning can be taught without explicit 
ins true t ion; 



i 



12 



ERIC 



a 



: Gore, Dolores k~. and Roumagoux; Daniel V, WAIT^TIME AS A VARIABLE IN 
SEX- RELATED DIFFERENCES DURING FOtfRTtf-SRADE MATHEMATICS INSTRUCTION. 
Journal of Educational Research 76: 273-275; May-June 1983. 

Abstract and comments prepared toi l.tf*E, by FRANCES R. CURCIO, St, 
Francis College, Brooklyn; 

1 % purpose 

The research questions explored in this study were: 

1) Will teacher wait-time [i.e., the peri ad of time the teacher 
waits for a child to begin answering his/her question] be 
significantly greater for boys than for §irls during fourth grade 
mathematics instruction? 2) For the group as a whole, will 
teacher wai t-t ime ' be significantly greater for high, medium, oi 
low achievers? (p. 273) 

2 * Rat ibnale 

Teacher expectations (Cooper, 19795 is one aspect of classroom 
environmental factors that is examined in this study. The wait-time 
concept as a reflection of teacher expectation is based on the work of 
Rowe (1974) and Tobin (1979). In addition to considering wait-time as 
a function of perceived student achievement, the researchers , citing 
the work of Burtoji (1978)* also considered wait-time as possibly being 
affected by teachers 1 expectations of boys outperforming girls in 
mathemat ics. 

3„ Research Design and PrbcedAir^S: 

Seventy-six fourth-grade girls and 79 f ourth-grade boys in five 
classes (in the same rural school in 2 small Arkansas town), with 
their five female teachers, participated in the study.; The teachers* 
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vrtio voluntarily participated, - represented diverse backgrounds. The 
teachers used the results of the California MHj. g vjgme n it ^ . T e s t to rank 
the children as tow, medium^ or high in general academic achievement. 

Teacher wait-time was recorded by an observer for boys and girls 
individually (i.e.* questions directed to mbre than one child were riot 
considered) as they responded daring mathematics questioning. For 
each of the five classes* ten mathematics teaching sessions which 
included ''routine mathematics ins trac t ional activities 11 were observed 
and audiotaped. The observations were approximately 20 minutes each. 
Da t a we re recorded dar ing the la s t 15 minutes ot ins true t ion. 

The audiotapes were transcribed "to aid in timing the responses" 
(p» 274). Wait-time was measured by using a Stopwatch. Two raters 
(one of whom was the observer) analyzed the data independently. 
Interrater reliability of wait-time of the five teachers, ranged from 
# 86 to : i93, using the Pearson product-moment coefficient of 
cbrre lat ibh. 

To determine whether the difference between the mean wait-time 
for boys and girls was significant (_£ < .05) fot each teacher as well 
os for the whole group, -t^-tests were calculated- To determine whether 
the differences among mean wait<-time for low* medium, and high 
achievers were s ignif icant (-g- < .05) for each teacher as well as for 
the whole group, analysis of variance was used. 

4 * Fj^^ngs^ 

Based upon the results of the j^-tests, "teachers gave 
significantly more wait-tixne to boys than to girls" (p. 273). Based 
uPon the results of the analysis of variance, there were rid 
significant di-fferences among achievement levels* 
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5 • I nte r pr e tat i b ri s 

Witft respect to teachers' expectations that boys outperform girls 
in mathematics, the results reflected these expectations because 
significantly more wait-time was given to boys than to girls. 

tfitft respect to teachers giving more wait-time to high-ability 
students than low-ability students, the results did not support the 
findings of other research ( e.g. , Rowe, 1974) . 

Since teachers who participated in this study represented diverse 
backgrounds, it is possible "that the phenomenon of longer wait-time 
for boys in mathematics instruction may be something that exists 
outside this small school" (p. 275). More extensive research should 
be undertaken to examine whether this phenomenon "is a generalized 
occurrence" (p. 275). 

If research results suggest wait-time as a factor that might 

*\ _ 

account for sex-related di f ferences .in mathematics performance, 
teachers should give all -students adequate time to answer 
mathematics questions. Systematically giving boys more time and 
girls less time over the course of children's' school years may 
; possibly have a cumulative effect, gradually helping to 

discourage girls in their mathematics and possibly causing them 
to achieve less and less relative to boys. (p. 275) 



Abstractor 1 s Comments 

This research is a contribution to the literature on sex-related 
differences; Implications of the results provide 'ins ight into the 
possible cumulative effects of an environmental factor (i.e., teacher 
expectation as reflected by wait-time) which might contribute to 
sex-related differences in mathematics performance in later years. 
Further research is needed to veri fy the effects of wait-time 
differences. 



is 



11 



The statistical: analysis of the data would havs besn more 
complete, (and perhaps niore revealing) if s ex-by-arh ievenient level 
interactions v^re examined and reported (e.g., comparing teachers 1 
wait-time of h igh^achieving boys with high-achieving gi^ls* 
low-achieving boys **ith low"-£ch ieving girls, and thieving boys 

with high-achieving girls). Even though this was not a concern 
reflected, in either of the two research que s t ions , the pos s ib le 
interaction cannot be overlooked. Perhaps future research will 
examine this. 

In comparing tbe Resales 'of this study with. Rowe ' s (1974) 
results, it is important to note that a measure of achievement 
(operationally defined as a score on the Californi a _^cj^^v_ement- jgs i_t 
in this study) £anno^t # be equated with a measure of verbal ability (of 
wh ich there is no fo rmal operational de f in it ion in Row^i 1 s ( 1974 ] 
work). One cannot expect to replicate or support findings when two 
conceptually different independent variables (i.e;, Achievement and 
ability) are being Used. 

Teachers should be aware of their behavior tbvard§ tnale and 
female students in mathematics classes. The results of this study can 
encourage teachers to examine and monitor their owti behavior and 
consider how their behavior might affect their students 
psychologically. It is hoped th,at future research will explore this 
phenomenon and provide classroom teachers with guidance so that 
children are given an eqaai chance to enjoy and excel in the study of 
mathematics—as proposed by the National Council of Teachers of 
Mathematics in a position statement (NGTM, 1980)# 
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Jackson; Michael B • and Phillips, E; Ray; VOCABULARY INSTRUCTION IN 
RATIO AND PROPORTION FOR SEVENTH GRADERS. Journal for Research in 
Mathematics Education 14: 337-343; November 1933, 

Abstract and comments prepared for i;M;E; by DOUGLAS T. OWENS, 
University of , British Columbia; 

1 • Purpose 

The purpose of the study was r,o determine whether the inclusion 
of vocabulary-oriented activities using terms and symbols related to 
ratio and proportion in the instructional program would result in a 
higher leve 1 of achievement oh the topic . 

2 • Rationale 

Previous research Was cited which indicates "...a positive 
correlation between the ability to comprehend written mathematical 
material arid achievement in mathematics 11 (p. 337). Also, 3 lack of 
knowledge of technical terms has been cited as a source of difficulty 
for students; 

Little research has been done on how vocabulary instruction might 
best be integrated into the mathematics carriculqitu Current practice 
offers no consensus. 

3 . Research Design ^a nd ^goggdures * 

A list of terms and symbols used in seventh- and eighth-grade 
mathematics was compiled and reviewed by a panel of educators • Of the 
117 terms and 36 symbols deemed necessary, s ix terms and five symbols 
were rated as essential to ratio and proportion. Instructional 
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activities incorporating these terms were designed to be consistent 
with previous practice and research on facilitating the formation of 
mathematical concepts. 

Subjects were chosen from three suburban schools having at least 
two appropriate seventh-- grade mathematics classes meeting 
concurrently. One school was located in each of the high (N = 46), 
moderate (N = 106), and low (N * ,39) :SES areas. Two seventh-grade 
mathematics classes Were pooled and reassigned randomly to the two 
treatment groups. The two experienced mathematics teachers became the 
teachers of the experimental and control groups meeting at that tim£. 
The teachers cooperated to plan les,sons and use the same materials and 
procedures. The experimental groups used the vocabulary-oriented 
activities for 5 to ID minute*, each day, "..•whereas the control 
classes spent the time working computational problems 11 (p. 340). Each 
class period was 50 minutes long and the experiment took place within 
four weeks; 

Data from three existing measures were collected from school 
records: Metropolitan Achievement Test (MAT) (-15 mathematics and '(2) 
reading comprehension, and (3) previous mathematics mark. The MAT bad 
been administered at the beginning of the school term and the seventh 
grade mathematics mark was the letter grade earned (presumably first, 
semester) the same year. The posttest developed was similar to the 
chapter test ( in the textbook except that vocabulary-oriented items 
were included. The posttest yielded two measures: (1) verbal (11 
items) and (2) computational (15 items). Internal consistency 
coefficients of .51 and .75, respectively, are reported, an^Judged 

. . i . . J 

adeq uate. v 

A pos tt</st-only control-group design wan appropriate. Data were 
analyzed using a general linear model analysis of variance under which 
each of the five effects was considered an additional contribution to 
the variance already explained by the other ef fects; 
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4. Findings 

Means are reported by school and treatment group for all five 
measures^ The statistical model accounted for about 40% of the 
variance in computational scores and 52% of the variance in the verbal 
scores* Treatment made a significant contribution to the model's 
performance when entered last in both cases of computation and verbal 
measures* Additionally, for verbal score, MAT-mathemat ics arid school 
made a significant contribution at the point at which they were 
entered. 



5» ^S£g££S£ 5£jS5^: j 

The results support findings of previous research relating 
mathema tical achievement to vocabulary knowledge. Also , the students 
in the experimental treatment outperformed the control group on 
cotnput at ibrial items even though they had less computational practice. 
Thus, increased achievement can be the result of concentrating on a 
few essential terms arid symbols for only a few minutes each day. 

This. study was carried but iri essentially normal classrooms by 
regular teachers and without tightly controlled clinical or laboratory 
condit ions • While this may be seen as a limitation, the authors 
prefer the view that the conditions enhance the potential for applying 
the results to other classrooms. The teachers found the 
vocabulary-oriented activities easy to integrate into their lessons, 
which would indicate that there is good potential for use by others, 
it is . likely that activities of this type can be integrated into a 
mathematics curriculum with minimum disruption arid high potential for 
payoff. 

Further research is needed to verify the results and give further 
evidence of generalizability. In particular, follow-up studies should 
include a sample large enough that the class rather thari the * 
individual may be used as the experimental unit. 
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Abstract o r ! js - C cyng t^rtjPs^ 

Hilgard (196U) describes six steps in research on learning 
ranging from basic pure research which cibes hot- apply directly to n 
classroom setting to step 6, "advocacy and adoption" of the practice 
for the classroom, Hilgard ! s step 5 is "a trybut of the results of 
prior research in a 'normal 1 c lassrootn vith a typical teacher [p. 
409 ] . 11 The present authors need not apologize and in fact should be 
commended for undertaking applied research. 

The authors repeatedly referred to the treatment as characterized 
by "vocabulary-oriented act ivities. 11 It would seem that an 
alternative might be to rationalize as activities which teach terms 
and symbols as an integral element of the concepts related to ratio 
and proportion. Is it preferable, on the other hand, to establish a 
rationale in terms of the reading comprehension of mathematical 
material? Perhaps a commitment from the £tart to applied or 
laboratory research can clarify which rationale is preferable among _ 
the several choices. In any event the reader is assisted by knowing a 
theoretical basis for the study. 

The authors give examples of the vocabulary activities, but not 
of the test; It is easy to imagine what the computational items look 
like, but we are at a loss without examples of the ''verbal" items. 
The verbal test is described as "•••ID vocabulary-oriented items and 1 
word problem" (p. 339). Perhaps this can explain the low infernal 
consistency coefficient for this test. Future studies of this type 
might use "problem solving" or "applications" as an additional 
me a s or e . 

* the authors call for further research to verify and determine 
generalizabi lity of the findings. It Would appear that the most 
crucial would be to determine the generalizability of this teaching 
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Strategy to other topics and other age levels. Perhaps the present 
curriculum as implemented could be substantially strengthened by more 
emphasis on concepts expressed as terminology and symbols. 
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Marrett, Cora Bag ley and Gates, Harold; VtAl^HHkLt ENROLLMENT 
ACROSS MATHEMATICS TRACKS IN PREDOMINATELY BtACK HIGH _SCHOOt_Si_ 
Journal for Research i n Mathematics Education l&z 1 iS-i 18 ; March 
1983. 

Abstract and comments prepared for I.M.E; by frXANA W5ARNE, University 
of Delaware; 

1 - Porpos^ 

The purpose of the study was to compare maie and female 
enrollment in mathematics courses of students in predominately black 
high schools* 

2 . Rationale 

Recent: research has found thaL ales and females have similar 
course-taking patterns in mathematics. However, little is known of 
male-female enrollment differences in minority bettings. The authors 
sought to expand existing knowledge on sex differences by examining 
differences in enrollment of "students in predominately black high 
schools. 

3 . Research Design and Pro c edur es 

Six senior high schools (grades 10 to 12) in an Ea-st Coast city 

participated n the 'study. The pe rcentage of fclack students in these 

schools ranged from 64% to 99%, with three of the schools reporting 
that 99% of their students were black. 

The students were divided by the school district into two bread 
groups on the basis of their scores bh a standardised mathematics 
achievement test. Students scoring -feelow t'he 7oth percentile formed 
one group, while students scoring pbove this point formed the other 
group. Students scoring below the 70th percentile were further 
subdivided into thre^ groups, depending upon tHeir scores, and 
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assigned specific raatSematic^ courses. In addition to the reqaired 
courses, these students could enroll in electives Especially designed 
for them. The authors grouped ail the required and elective coarses 
for students scoring belr* the 70th percentile on the test into a 
single category and called them the lover .tracjc coor3es. 

Students scoring above the 70th percentile cn the test could 
enroll in courses ranging from Prealgebra to Calculus. All schools 
diJ not offer the same courses; only one school offered calculus and 
one school offered no course beyond Algebra Tl. All of these courses 
were categorized by the authors as the higjter track, coarses. 

The proportion of males <?nd females enrolled in each of the two 
tracks and in each course in the higher track were computed for each 
school. Da ca oh the specific courses twelfth-grade students were 
taking =*tso were presented; The authors noCe that classroom counts 
were used in the study, and so it is possible that some students weri 
included more than once is: computing the proportions. 

4. Findings 

When ail six schools were combined^ no. male- female differences by 
track appeared. It also was found that the same proportion of females 
as males (about 80%) who were taking mathematics were iii the lower 
track. There was variation among the schools, however. In three of 
the schools, the proportion of males in the higher track exceeded that 
of females by at least 10 percentage points. In two of the remaining 
schoo Is, -'the percent of females exceeded that of males by between ; 
and 7 percent. Three of the schools had a difference of 5 percent 
between the percent of males and females enrolled in lower track 
courses with males exceeding females in two of the schools. In one 
school , males were dominant in both tracks and in each course in the 
upper track, whereas in another school, more females than males were 
enrolled in almost all of the courses. 

'/ j ; 

\ 

\ " ■ 
\ 
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No consistent sex differences in enrol ltiierits in Algebra I and 
Geometry were found when datu from all six schools wsre combined. 
However, more males than females were enrolled in all of Che Algebra 
II sections. In th q most advanced courses, males outnumbered females 
in three of the schools, whereas females outnumbered males in one of 
the two remaining schools that offered courses beyond Algebra II. The 
authors note that TjQcause the number of students enrolled in each of 
these advanced courses was small, the differences may hot be reliable. 

The authors i'ere interested in male-female differences for black 
students. No%acial information was available for the students and so 
the autliors limited "heir consideration to the three schools that were 
99% black. In two of these schools, more females than males were in 
the higher track courses. There was no tendency for males to be more 
heavily represented in the higher level courses. 

The data did point to some between-school differences in tracking 
patterns. Enrollment of students in the lower track courses Was more 
likely in some school* than in ofrhers ; the percent of students 
enrolled in lower track courses ranged from 65% to In an effort 

to determine if these differences were associated with differences 
between the schools in socio-economic background of the students they 
served, the authors examined various characteristics of the census 
tracks that surround the schools. They found the income arid 
educational levels were riot substantially different across schools, 
and the differences that did emerge were riot consistent with the 
mathematics enrollment trends. For example, the school located in the 
least affluent of the areas had the greatest proportion of students 
enrolled in advanced courses; 

5. Interpre tations ^ 

The authors conclude that although the schools were simitar in 
terms of being predominately black and having similar socio-economic 
make-up of the student body, there was wide variation between the 
schools in male-female enrollment patterns in ma thrift* t ica courses. * 



The authors suggest that if we wish to increase female students 1 
involvement in mathematics; then we will need to consider possible 
reasons for the variations across schools in mathematics 
participat: ion. Schools, rather than students, should become the unit 
of study. 

Abstractor' s Comments 

The authors investigated a topic that is the intersection of two 
important concerns in mathematics education, the participation of 
minorities and the participation of women in mathematics- f Results of 
the most recent National Assessment of Educational Progress (1983) 
indicate that about the same proportion of females as males are 
enrolling in high school mathematics courses. The authors rsach the 
same conclusion in their study of schools with predominately black 
enrollment. However, th'ey note that there are mathematics enrollment 
differences ►among the schools. The authors view the differences as a 
significant result. In fact, they interpret the results to Riean that 
we should shift our research attention ' in this area to school 
characteristics rather than student characteristics; Because of the 
importance ascribed to the be tween-school di f ferences , they deserve 
another look. 

Two types of be tween-schoo 1 differences are 'identified; One is 
the difference between schools in the male/female ratio of students 
enrol led in mathematics courses. A second difference between schools 
is the ^proportion of mathematics students enrolled in higher (or 
lower) track courses . However, the word "differences 11 must be tised 
cautiously. Only percentages are reported in the article; no 
statistical analyses are presented. Although some studies, in whic.i 
the number of subjects is very large; sometimes err in attributing 
educat ional significance to differences that are small but 
statistically significant, this study erred by attributing educational 

% 3 
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significance to differences that were not statistically significant; 
While differences in percentages may be suggestive of a pattern that 
should be more closely examined j one has to be careful in attributing 
significance to differences that may be the result of chance. With 
regard to the first kind of differences, male/female differences, an 
analysis of the reported data shows that, in most cases, the 
proportion of males (and females) enrolled in a given track (or 
course) within a particular school is not significantly different from 
.50. Therefore, the differences between schools in terms of the ratio 
of males and females participating in mathematics do not . appear to be 
subs tan t ial i 

The second kind of between-school differences is more pronounced. 
An analysis of the reported data shows statistically significant 
differences between several of the schools in the proportion of 
mathematics students enrolled in higher (or lower) track courses. But 
these differences are extremely difficult to interpret because several 
factors contribute to the number of students enrolled in a particular 
track course. Apparently, the primary factor is the score on the 
standardized screening test that places students into one track or the 
other. A second factor is the required versus elective status of 
students enrolled in a particular course. The article provides no , 

information about the second factor, nor about the relative importance 

i 

of the two factors in determining student placement. \ 

In spite of these problems, the authors conclude that ". . .if we 
want to increase female involvement in mathematics, then we will need 
to consider possible reasons for variations across schools in 
mathematics involvement. In other words, schools should become the 
targets of oar interest" (p. 118). It is not clear whether the 
authors are referring to variations of kind one (male/female 
differences) or kind two (tracking differences),; but in either case 
there are problems. As just noted, the first kind of alleged 
variations between schools does riot exist, except in a few cases. 
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The second kind of variation, which does exist, is di f f icult \tb 
interpret. Apparently it is mostly a consequence of the standardized 
screening test that tracks students arid is riot a f unci: ibri of the high 

schools at all. \ 

i 

Moving beyond the interpretation problems in this study^ there 
remains the issue of whether we can ignore student characteristics 
(e.g.^ gender, affective and cognitive characteristics) and shift our 
attention to school characteristics (e.g., course offerings, 
counseling services). Will females participate equally in mathematics 
opportunities available to all students, arid gain equally from them? 
Or do we need to continue the study of differences in student 
characteristics (eigi, perception of the usefulness of mathematics) in 
order to fully understand the persistent sex-related differences in 
achievement and ' ult imately develop optimal learning environments for 
both males arid females? 
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O'Brien, Thomas C. and Casey, Shirley A. CHILDREN LEARNING 
MULTIPLICATION - PART I- School Science and Mathematics 83: 246-251; 
March 1983. 

O'Brien, Thomas C. and Casey, Shirley A. CHILDREN LEARNING ; 
MULTIPLICATION - PART II. School Science and Mathematics 83: 
407-412; May-June 1983. 

Abstract and comments prepared for I.M.E. by JAMES M. SHERRILL, : 
University of British Columbia. 



1 ; £jgrpose 

The stated purposes of the study were "...to test the 
generalizability of two previous researches [See References] arid to 
extend the categorization begun by Goodall and Casey [See . 
References] 

2 • Rationale 

The impetus for- the study comes directly from research reported 
by Mcintosh (See References) arid replicated by Goodall and Casey. 
Both studies presented evidence that ability to compute using 
multiplication was not necessarily an indication that a student has an 
understanding of multiplication. Based on the two referenced" studies, 
O'Brien and Casey wanted to provide empirical evidence that students 
could be strong at computation in m'^tiplj^atiori but weak in 
understanding "logical multiplication." 

It was felt, based on the cited studies, that extending the 
categories used by Goodall and Casey could give clearer evidence as to 
the differences with respect to computational proficiency arid 
unders tanding mult iplicat ive context • 
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3 • Research Design and Procedures 

While the study is presented in two articles and discussed* as 
Part I and Part II, there was only bha data-gathering episode. the 
two articles emphasize the two different analyses of the data. 

Twenty-seven grade 4, 27 grade 5, and 33 gratfe 6 students solved 
five multiplicative computations, one of which was 6X3= . The 

G — — — — 

students wer« then asked to write a story problem for 6 X 3 3 . 



The story problems were placed into six categories based on the 
"mult iplicatvtveness" of the content; this analysis is reported in the 
first article. The story problems were also placed into seven 
categories based on the logic used and the realism of the information; 
this analysis is reported in the second article. 

4. Findings 

\ : ' 
\ 

The success rates for the five computat ions were 82% for grade 4*, 
75% for grade 5, and 97% for grade 6; All three groups of students 

did well on all five problems except 13 X 16 = ; oh which only 

40% of the grade 4 and 25% pf tire grade 5 students were successful. 

Of the six categories concerning the "multiplicativeness" of the 
story problem, Categories 1-3 were for story problems that were- 
judged to involve multiplication or repeated addition; Categories 4 - 
6 were for story problems that were judged to hot .have a 
multiplicat ive' context* e.g.* involved 6 + 3 instead of 6 X 3. 

Seventy-four percent of the grade 4 students 1 story problems were 
judged to be in Categories 4 - 6; fhe figure for grade 5 was 84%; and 
for grade 6 the figure was 30%. Thirty-seven .percent of the grade 4 
students 1 scory problems and 44% of the grade 5 students 1 story 
problems "were clearly additive ih context." 
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For fche second article* seven categories of logic and realism \ 
were created and are presented below: 

ki Didn't pose a question: made a statement or left question 
unasked • ' , < A 

B: Incomplete logical structure: "eft out essential information. 
C: Added extraneous information or extraneous computation; 
D: Nonsensical or impossible arithmetic operation. 
E: Unrealistic data. , ; : 

F: Nonsensical question, . 
G: Child's written language makes classification impossible ; 

Of the 34 story problems judged to be in Categories i - 3 in Part 
I of the study, there were 14 "errors"; i.e., 14 story problems judged 
to be in one of Categories A - G; 10 of the 14 were in Category E. Of 
the 53 story problems .judged toie in Categories 4 - 6 in Part I of 
the study there were 5,4 "errors"; 16'w^re in E, 15 in A, and 12 in C. 

,5i Interpretations i 



the conclusions presented in Part I of the study were that while 
the students were proficient in multiplication computation few 
students provided evidence of an ability to construct a multiplication 
context for even a combination as simple as 6 X 3 ; a large proportion 
of the stories were clearly additive; throughout all grades and all 
categories the stories seemed artificial; much of the difficulty in 
tructing a multiplicative context was resolved by grade 6. 



cons I 



In summary, the authors state that for those children who wrote 
stories judged to be in Categories 4-6, "It seems fair to say then 
that these children do not know what multiplication is. They have 
algorithmic skill but no mathematical knowledge of multiplication. " 
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The conclusions presented in Part IT of the study were that those 
children who did not present a multiplicative context showed 
difficulty with necessary and sufficient ihf brma t ion, the relationship 
of information to question^ and the "common sense" (in either the 
mathematical or everyday-life eerise) of information and question, 
there were 42 logical errors made and 90% were made in stories from 
Categories 4-6; the unrealistic data errors were split 10 in stories 
from Categories 1-3 and 16 in stories from Categories 4 - 6* 

In summary, in a situation where computing devices are widely 
available mathematics education "should generate logical mathematical 
knowledge." 

Abstractor 's Comments 
Firsts there were the following three technical irritants; 

1. ; The data for the multiplication computations don't seem to 

"jivei" As one example, 27 grade 4 students gave responses to 

the item 60 X 1 ■ • If only one student missed the item, 

the success rate would be 96*3%; if two students missed the item, 
the success rate would be 92 .3%. The given success rate is 95%. 
Did the authors actually round the results to the nearest 5%? 

2. The authors (or the editors) couldn't decide whether to use the 

proportion or the percent of stories judged to be in e«ach of 

* r _ 

Categories 1-6. They could have used, for- example, .37 or 37% ; 

in the table, however, they use .37%! 

3. On page 250 of Part I an example is given to illustrate "logical 
multiplication." The example is purposive ly non-numerical • The 

i problem is as follows: 
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Using red, yellow and blue for the roof, 
arid white arid black for the front, color 
these houses so that ttiey are totally 
different;. 

After the statement of the problem there is a picture of some 
houses. After the picture there is discussion of mapping the 
members of one class to each of the members of the second class. 
When I work the problem I keep getting six as the answer, but 
there are eight houses given, 

1 i 

Another shortcoming that may be a criticism of the article as 

> " , _ _____ 

opposed to the study is that there is no discussion of how the story 
problems were categorized. The placement of a story in Categories 1 - 
6 arid Categories A - G is, of course, the heart of the entire study. 
Were reliability checks made? Were the definitions of the categories 
specified before the data analysis or did they evolve with the ^ata 
analysis? Were the judges "calibrated" before beginning the analysis 
of the data repotted in the ^article? -< s , 

Categories B, D, F, and G are categories where the child actually 
has something wrong with theis story. Category A, on the other hand, 
may contain stories that are wrong only because they contradict the 
instructions given. The article states simply that, "the children 

were asked to write a story problem for 6X3= • Some of the 

stories in Category A may have been written by children who do not 
understand the difference between a "story" arid a "story problem." 

I see nothing inherently wrong with stories in Category C; in 
fact, some problem-solving researchers would encourage story problem 
writers to create more problems of the Category C variety. Category E 
certainly calls for a very subjective judgment. The judges have 
called something "unrealistic" based, I assume, on their own personal 
experiences. The example given is: 
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There was a store that had 6 oranges at $3 

a pierce. How much would ail 6 oranges cost? 

I don 1 1 see why such a s tory should be judged as havi rig ah error and 

placed in Category E. 

In surama ry , I do feel the twc articles are worth reading and 
heedingw As computing devices become even more available the emphasis 
in the curriculum must shift (shift, not abandon) from the "how 1 of 
computation to the "when, why, and what" of computation* 
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Pothier, Yvonne and Savada* Da iyo. PARTITIONING: _THE_ EMERGENCE OF 
RATIONAL NUMBER IDEAS IN YOUNG CHILDREN, _ Journal for Reg 
Mathematics Education 14: 307-317; November 1983. 



Abstract and comments prepared for I.M.E. by F. RICHARD KIDDER, 
Long wood College , Farmvilie , Vi rginia. 

1 • Purpose ^ 

This study sought to trace the emergence arid differentiation of 
the process of partitioning as revealed in children's attempts to 
subdivide a continuous whole into equal parts. 

2. Rationale 

The authors citeKiereri (1976, 1980) as having created a new 
theoretical context for inquiring into the child's acquisition of 
rational number concepts arid claim that basic to Kieren's perspective 
is the process of dividing a whole into parts. ^ 

3 . Research Design and Procedures 

"The method can be characterized as a clinical interact ion 
technique set within a discovery paradigm* ... The interaction was 
characterized by flexibility in questioning." "The initial question 
for each task was standard, bat the subsequent questions, although 
following a general pattern, were varied, as were the numbers in the 
prob lem, depending upon the behavior of the child." 

The sample consisted of 43 children in kindergarten and grades 
1-3 in, Alberta, Canada. The interviewer was known to all the 
children. Five partitioning tasks were used in the study, with the 
cake problem being presented as representative. The participants were 
given little sticks to demonstrate how they would cut a cake into 2, 
4, 3 f and 5 equal parts. There were one circular and four rectangular 
cakes and one large circular cookie • 
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The- tasks were analyzed using a three-stage scheme: (1) the 
interview, characterized by flexibility in questioning based upon the 
child's behavior; (2) daily reflection on the day's interaction; and 
(3) a final systematic examination made of Che data collected in 
stages 1 and 2; : 

4; Findings 

The authors did not report the ir f ind i ngs pe r se ; ins tead they 
proposed a fiverlevel theory that describes the development of the 
process as they saw it; They claim the first four levels are imbedded 
in their data; the fifth level ' following logically even though 
hypothetical • 

"The first four levels are outlined below in terms of three 
distinctive characteristics: (a) the construct, or key concept, 
developing during the level; (b) t*he algorithm^ or procedure^ employed 
to produce the partitions; and (c) the domain, or extent r of the 
partitioning capabilities within the level. 

Level t: Sharing 

• Construct — breaking; sharing; halving 

• Algorithm — allocating pieces ("a piece for you") 

• Domain — social setting; counting numbers 

Level ii: Algorithmic halving 

• Cons true t--sys temat ic partitioning in two 

— no notion of equality 

• Algorithm — repeated dichotomies 

• Domai n — one-ha If and other un it fractions whose denominators are 
powers of 2 

Level III: Evenness 

• Construct — equality; congruence 

— repeated dichotomies becoming meaningful 
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. Algorithm — halving algorithm; geometric transformations 

— extension of algorithmic halving to doubling the number 
of partitions and adding two parts 
i Domain — unit fractions with even denominators 



Leve 1 IV: Oddness 

. Cons truct- — even arid odd 

— search for a new first move 

— use of the new first move 

--ge ome tr ic trans format i oris 
. Algorithm — exploratory measures; trial and error 

--counting ; orie-by-bge procedure 
• Domain—all unit fractions 11 

Level V is called composition, hypothesized as a natural extension of 
level IV. 



5. . Interpretations ; *- 

The authors interpret their levels to mean that a child f^rst 
leartis to partition in two; then, with the acquisition and eventual 
mastery of the halving algorithm, in powers of 2; then, with the use 
of geometric motions, in even numbers. Partitioning in odd numbers 
follows the learning of a first move other than a median cut. With 
the discovery of the new first move, children are able to partition in 
thirds, fifths, arid other odd numbers; thus, thirds arid fifths are 
achieved together. 

A bstractor's Comments 

Pothier and Sawada .present an interesting theory as to how young 
children develop understanding of dividing a whole into equal parts; 
Being able to characterize each level by (a) the construct or by 
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concept; (b) the algorithm or procedure of partitioning, and (c) the 
domain or extent of c.he partitioning capabilities lends creditability 
to their theory* It IB interesting that there appears to be a 
correlation between the author's levels and the general way that 
addition of fractions is presented. Even though a different 
interviewer might reach slightly different conclusions, this reviewer 
can find little fault with the author's clinical 'study. 



38 



34 



Roberge, James J. and Flexer^ BarbaraK. COGNITIVE^STYLE, 
OPERATIVITY, AND MATHEMATICS ACHIEVEMENT. Journal for Resea 
Mathematics Education 14: 344-353? November 1983. 



Abstract and comments prepared for I.M.E. by SAMUEL P. BUCHANAN,' 
University of Central Arkansas* 

1 . Purpose 

The stated purpose of this investigation was to study "the 
effects of field dependence - independence and the level of 
operat ivi ty on mathematics achievement" of upper elementary school 
students (p. 345). 

2 . Rationale 

The authors report extensively on previous studies that 
investigated the relationship between cognitive styles (field 
dependence - independence) and the mathematics ach ievement of 
elementary school students. Also reported was a study of the 
relationship between students 1 level of bperativity, as defined by 
Pi age t, and their performance on standardized mathematics tests. This 
study was to take into consideration the IQ differences of the 
5tudents> something that reportedly had not been a part of previous 
investigations. 

3 - Research Design and Procedures 

The subjects were 450 sixth, seventh, and eighth graders who were 
Separated into groups according to sex* grade level, level of 
operativity , and cognitive styles. The Lorge-Thorndike Intelligence 
test was used to determine IQs. The Group Embedded Figure Test- was , 
utilized to determine field dependency - independency. The Formal 
Operational Reasoning Test was selected to indicate the level of 
reasoning for formal operational thought. Lastly, ,the Metropolitan 
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Achievement Test, which was part of the Students ' academic records, 
was selected to measure mathematics achievement. 

The subjects were tested in groups of 15 to 25 during regularly 
scheduled 4 5-minu te c lasses. The Group Embedded Figures Test was, 
administered first, with the Formal Operational Reasoning test^ 
administered two weeks later. 

A 3x3x2 (Grade Level X Cognitive Style X Operativity) analysis of 
covariance with IQ as the covariate was performed on the students' 
standard scores on the mathematics test. Also, 3 3x3*2 (Grade Level X 
Cognitive Style X Operativity) multivariate aaalygis of covariance 
with IQ as the covariate was performed oti £he mathematics test scores 
for computation* concepts, and problem Solving* 

4. Findings 

While the ANCOVA results indicated significant main effects for 
grade level, cognitive style, and operativity, no significant 
interaction was indicated. Similar results were obtained from the ■ 
MANCOVA. 

5 . Interpretations 

This study extended to upper elementary students the findings of 
previous investigations of lower elemental students; that is, that 
both cognitive style and level of operativity have a significant ; 
effect bn mathematics achievement. 

Ab s tnctox. ' jgojg^ftt^- 

This study was simply the application of statistical tools to a 
wealth of data obtained from the administration of two standardized 
tests to a groap of elementary students to test an hypothesis; The 
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design of the investigation was well-conceived and the choice of 
statistical tools was appropriate. While the design was painfully 
simple* the questions bairig investigated were worthy of consideration 

based on the extensive review of literature. 

I 
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Scottj Patrick B. A SURVfeY OF PERCEIVED USE OF MATHEMATICS MATERIALS 
BY ELEMENTARY TEACHERS IN A LARGE URBAN SCHOOL DISTRICT. School 
Science and Mathematics 83: 61-68; January 1983 

Abstract and comments prepared for l.M.E. by JAMES H. VANCE, 
University of Victoria, British Columbia 

1 m Purpose 

The survey was conducted to gather information regarding the use 
of manipulative materials in Grades K to 5 in an urban school 
district. Relationships between teachers' use of. instructional aids 
arid variables such as grade level, years of experience, textbook use, 
and student achievement were also investigated. 

^ • kat jona ie 

It is widely held that concrete manipulative materials should be 
an integral part of ma thematics ins truct ion in the elementary school.* 
Ferinema (1981) has noted th^t white primary programs encourage the use 
of concrete materials iri mathematics instruction, symbolic 
representations are used almost exclusively with older children. 
Information about the current use of mathematics materials by teachers 
wab sought by district staff to assist them in making decisions 
relating to materials adoption arid .in-service needs. 

•_ . . \ 

3 . Research Design an t * Procedur-e-S- 

Copies of a survey form listing 25 teaching aids were sent to ,the 
mathematics representative iri each of the district's 75 elementary 
schools. In addition to concrete materials and devices such as 
attribute blocks, geoboards, arid balances, the list included such 
items as flash cards, calculators, and thermometers. Teachers were 
as T red to indicate which of the aids they had iri the classroom arid the 
f t r \ uency with which they used each of them.; Information regarding 
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years of experience, textbook, use, and in-service desires was also 
sought. Responses to the. survey were obtained from 88% of the schools 
and 60% of the teachers. 

Percentages of teachers at each grade level (K = 5) using each of 
the materials were determined. -Statistical analyses were conducted to 
study differences in concrete material use across grade levels and to 
examine the relationships between material use and textbook use, 
material use and years of experience, years of experience and requests 
for more materials or in-service oh materials, requests for in-service 
or materials and material use, and material use end student 
achievement in Grade 5. - 

4i Findings 

Of the 25 teaching aids, only flash cards and calculators were 
used by more than half of the teachers. Cuisenaire rods, geoboards, 
and popsicle sticks were used at least -once a year by over 40% of the 
teachers. , 

There was a steady decline in the use of 17 of the materials 
considered concrete manipulative as grade level increased. "Average 
use by first grade teachers was significantly higher than each of 
grades two through five (at the 0.0001 level)" (p. 65). Most 
measurement materials Were used fairly equally at all grade levels, 
with compasses and protractors showing an increased* use in the upper 
grades. Calculator use also increased with grade level (from 9% in 
kindergarten to 27% in fifth grade). 

Teachers who did not use textbooks used s igrii f icant ly more 
materials than the 86% of the teachers who reported using textbooks. 
The correlation between years of teaching experience arid concrete 
material use (-0.13) was statistically significant. Over 80% of the 
teachers requested more materials and over 50% requested in-service on 
their use. - Requests for materials and inservice were not 
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significantly related to either years of experience or use of' 
materials. There was a non-significant correlation between use of 
manipulatives and achievement in grade 5; 



5. Cjonc-losions 

li In mathematics instruction teachers use few materials other 
than t extbobks. 

2; Use of most materials decreases as grade level increases. 
3 * Calculator use is low but increases with grade level. 

4; Teachers who do not use textbooks use significantly more 

... i 

manipulative materials* , 
5m Teachers with more recent training tend to use more 

materials,'' , 
6m Most teachers requested more materials, but only a "slight 

majority." ^p. 67) requested in-service on their use. 
\m There was no significant correlation between material use 

and achievement at the fifth-grade level. 

- 

Abstractor 1 s Comments 

The major finding of the survey was that in general teache rs ; use 
few manipulatives and that the use of most materials declines with 
grade level. While most educators would agree that this is an 
undesirable result, it is important, to recignize that higher figures 
would hot necessarily have reflected a beyter situation. The re31 
issues are how and why materials are used, not simply how often 
something is used in some way (Reys, 1971). For example, just over 
two percent of the fifth-grade teachers reported using small toy 
figures and less than two percent of kindergarten teachers said they 
used protractors. Ideally, should these figures be higher? 
Presumably five-year-olds are not taught to measure angles with a 
protractor, so one could wonder just how this device was used. The 
same question could be asked .about rulers in kindergarten (76% use); 
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Are children taught how to measure with a ruler or do they simply use 
rulers to draw "straight lines?" 

The mathematics materials are listed oil the survey form in what 
appears to be a random order. It is possible 7 that more useful 
information might have been obtained and a clearer message delivered 
to teachers if the items had been grouped according to topic (place 
value, geometry, measurement, number, arid operations) and if teachers 
had been^ invited to write in other aids not listed for each topic. 
That would have meant including some devices such as geoboards and 
Cuisenaire rods under more than one heading. The following materials 
would have been listed under place value: Cuisenaire rods, popsicle 
sticks, abacus, place value pocket charts, bean sticks, base ten 
blocks, uriifix cubes, chip trading program, calculators, and (even) 
flash cards. Note that some of these materials are Suitable for the 
ea^rly grades (popsicle sticks) while others are more appropriate in 
^later grades (abacus). It would seem desirable that all classes use*' 
at least brie appropriate manipulative while studying place value, but 
certainly not all of them. Such a -listing would make teachers aware 
of the range of materials (beyond the textbook) available for each 
topic) and the' information obtained from the survey would be more 
useful to the researcher and other readers* 

Another variable that may have affected the survey results is the 
curriculum that was actually taught. Some teachers may, for example, 
make little use of geoboards and geob locks because they devote little, 
or rib time to geometry iri their mathematics program* Compasses and 
protractors were used by about 60% of fifth grade teachers, but we are 
riot told whether work with these instruments is part of the. 
f i f th-grade curr iculum inthedistrict. 

The appropriateness of some of the statistical procedures 
employed tOj relate material use to other variables and the conclusions 
stemming from these analyses might be questioned. For example, 
although the 'correlation between years of teaching experience arid 
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material use was found to be statistically significant* should brie 
conclude that teachers with more recent * training tend to use more 
materials? A correlation of ~0.13 accounts for less than two 
percent of th<» variance. Furthermore; can years of experience be 
equated to recency of training? ^ 

To investigate the relationship between student achievement arid 
material use, the precent b£ fifth graders scoring in the lower or 
upper quart ile on the Comprehensive Test of. Basic Skills was 
correlated with reported use of manipulat ives by teachers* This was 
clearly inappropriate as the survey was riot designed to examine the 
very complex question of tfre effect of manipulat ives on student 
achievement. The problem has been studied extensively by other 
researchers (Suydam, 1984). 

In summary, while the survey did indicate the need for in-service 
with district elementary teachers bri the use of manipulative materials 
in mathematics, questions on the relationships between material use 
and other curricular and ins/truct ional variables should have been left 

<■ __; _ _ _ __/ # ' 

for another study specifically designed for that purpose. 
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Secada^ Walter G^f Fusbn, Karen C;; and Hall; James Wi THE 
TRANSITION FROM COUNTING- ALL TO COUNTING-ON IN ADDITION* Journal for 
Research in Mathematics Education 14: 47-57; January 1983;' 

Abstract arid comments prepared for I.M.E. by TERRY GOODMAN, Central 
Missouri State University^ ; : 

"The purpose of this study was to evaluate a component-skill 
analysis of the child's transition from using the solution procedure 
counting-all to using the solution procedure counting-on." (p. 47) 

The analysis was designed to help identify specific subskil Is 
that a child -must acquire to move from using the counting-all 
procedure to using the counting-on* procedure.. 

2 • Kat ioiral e 

Two procedures have been identified for solving addition problems 
of the form m + ri. In the counting-all procedure, entities must be 
present for each addend, and children count all the entities. In the 
counting-on procedure, children begin with "tn" and count to "m + n. 11 

There is evidence that American children spontaneously move from 
cou i tig-ail to counting-on. It was felt that a component-skills 
analysis 1 of the counting-on procedure would help to clarify the 
conceptual advances made during this transition. Three subskills were, 
v proposed : (I) counting-up from an arbi trary ' poi nt ^ (2) shifting from 
t;he cardinal to the counting meaning of the fi rst, addend , and^(3) 
beginning the count of the second addend with the next counting word. 

i 

3 • Research Design and Procedures 

The subjects were 73 f irs % t-grade children who were' being taught 
addition number facts for single digits. 
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Each child was given a cbuhtihg-bh test* a component subskiils 
assessment^ and a second counting-on testi The Count ing-dh test 
consisted of six trials. In the first three trials* children were 
shown a long card containing in dotsi Above this was an index card on 
which was written the numeral nu The child was told by the 
experimenter that "There are m dots here" and that the index card 
"Tells ybu how many dots there are oh the card." The first dot array 
card was then turned face down and a second dot array card was placed 
to Che right of the first. A second index card was also provided* 
giving the numeral n. the child was asked to tell how many dots there 
were on both cards all together. 

In the next three trials,' the procedure was repeated except that 
the first dot arr^y card was left face ap each time and the question 
for the child was preceded by the hint: "See, this card (indicating 
first addend numeral card) tells you how many dots there are here, so 
you don't have to count them over again, but ybu can if ybu heed to." 



First addenoS^ 
not visible 



Both visible 
(with a hint) 
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Figure 1. The counting-on task 
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The first addend was always between 12 and 19 and the second 
addend was between 6 - and 9. If a child courited-bn on one or more 
trials* he/she was classified as capable of counting-on. Evidence of 
counting-on included verbal counting-on and a relatively rapid 
solution time during which the child looked at the second array. 
Further questions such as "How did you figure that out?" were also 
asked after the second and subsequent trials. 

Four trials were used to assess Subskill 1. In ea<£h trial, the 
child was asked to "Start counting from ra arid keep going until I tell 
you to stop." The child had to start counting at in (12<tn<19) arid 
continue to at least m + 3. 

, For Subskill 2, the child was presented cards such as those used 
for the counting-on test. The child had to tell what count number the 
last dot on the first array card would have if he/she were tocount 
all the dots on the two cards together. Subskill 3 was assessed 
similarly except the child' had to tell what count number the first dot 
on the second array card would get. If a child exhibited a subskill 
on three consecutive trials, then he/she was classified as 
demonstrating the subskill. 

Subjects' who did not display counting-on, did count all, and 
displayed Subskill 1 but neither Subskill 2 nor 3 were assigned to a 
teaching procedure. In this teaching session, the experimenter helped 
the child focus on the appropriate concepts to develop Subskills 2 and 
3. The teaching stopped when a child exhibited rhese subskills on 
four consecutive trials. There were 16 children in this E rbup. Eight 
of these children were assigned to the teaching session and the other 
eight served as a control, receiving no treatment before the posttest. 
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4 • Findings : 

Oh the addition pretest, 28 children counted-on and 45 

counted-all bat did not count-on. Of the 28 children who counted-on, 

all demonstrated Subskill 1, 24" displayed Subskill 2, and 28 displayed 
Subskill 3; 

The 45 children who did not count-on fell into .the following 
categories of the subskills assessment: 

6 children displayed none of the three subskills 

_ _ " _ _ _• i J - 

16 displayed drily Subskill 1 

14 displayed Subskills 1 and 2, but not Subskill 3 
9 displayed all three subskills 

It was proposed that this distribution suggests the subskills are 
different arid follow a cons istent sequence of acquisition: Subskill 
1, followed by Subskill 2, followed by Subskill 3. 

Examples of specific responses made by- the count-all subjects 
were also reported and these were suggested as further support for the 
component-skills analysis. There were only 2 correct responses out of 
88 trials for those children who did not demonstrate Subskill 2 find 
only 2 correct out b£ 144 trials for those children riot demonstrating 
Subskill 3. Of the 9 children who did not count-on but who did 
display all three subskills, seven counted-on in the posttest • It was 
suggested that the skiils^ssessment may have induced counting-on for 
these children. 

All of the children in the teaching condition reached criterion 
on Subskills 2 and 3, with an average of 6.8 trials for each subskill. 
Seven of the eight children receiving instruction coanted-on on the 
post test while only one of the eight control children counted-on on 
the posttest. The difference between the two groups was significant, 
with % 2 * 8.63, p < .01 . The instructed children counted-on more 
often when the dots for the first addend were visible. Having the 
first aiderid visible did riot seem to make a difference for the 28 
children who counted-on on the pretest. 
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5. Interpretations 

.1 

The investigators suggested that a strong case had been made for 
the p?opoied component-analysis. Evidence for the conclusion included 
the initial match between counting-on and possession of the three 
subskills and the fact that. teacnirig children missing subskills 
induced counting-on for almost al 1 of them. 

It was proposed that Sub skill 2 does not require children to 
consider the' first addend simultaneously ss the addend and as a part 
of the sum. Subskill 3 requires this focus for both addends. The 
investigators concluded that "The key to counting-on therefore seems 
to be the ability to consider both addends simultaneously as parts and 
as composing the Whole while counting the second addend" (p. 56). 

Subskills 2 'arid; 3 seemed to be accessible to these children as 
evidenced by the'success of the teaching procedure. The materials 
used, tasks required, arid assessment' procedures appeared to help the 
children organize and focus their thinking. The procedure *oi 
interrupting the child's usual solution procedure arid pointing out 
relevant connections seems to be very useful. it was suggested that 
further exploration be given to the use of these materials, tasks, and 
methods in the classroom. 

Abstractor's Comments^ 

This study has several very important, positive features. The 
questions investigated have a solid theoretical rationale and are 
relevant to mathematics curriculum and instruction. The investigators 
have taken a complex task and broken it into three identifiable 
subskills. Their careful procedures and analyses have provided a 
rather thorough and precise study of these subskills as well as the 
transition from counting-all to counting-on. The teaching procedures 
and Results are of particular interest since these may be applicable 
iri classroom settings. ^ 
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there are several questions and concerns chat should be, 
discussed; " ; 

1. At the time of the study; the children were being taught 
addition number facts for single digits and init ial subtraction 
concepts. It was reported that teachers did not encourage br 
discourage the Use ot counting. It would be useful to have more 
information concerning the background of these children. What 
counting experiences had they had -prior to the study? Children often 
count-all even when working with two one-digit addends. Had they been 
encouraged to simply recognize and memorize single digit facts? 

2. It was stated that behaviorial evidence of . count ing^all 
included taking extended time in staring at the first addend array, 
This^ in itself, might be a bit misleading; A child might appear to 
be focusing on the first array, while he/she is actually thinking in a 
count-on manner (deciding what to do)., The length of time may not be 
very significant; The investigators indicated that probe questions 
were asked of the children to further clarify their solution 
processes. This would seem to be much stronger evidence for a 
particular child *s solution process, 

3. On the pretest^ a child was classified as capable of 
count ing-on if he/she counted-on on one or more trials cut of six. 
Why was this used as the criterion? How many of the 28 children who 
counted-on on the pretest demonstrated this on only one trial? Is 

bi unt-on behavior on one trial out of six sufficient evidence to 
conclude that a child is capable of counting-on? A more detailed 
description of the rationale for this would be helpful; 

4; The results of the teaching procedure are encouraging. The 
«uall number of students in this group (8) make any generalizations 
somewhat tentative^ It would be very interesting to see if the 
results of this teaching procedure can be replicated with a larger- 
group of children; As pointed out by the investigators, the use of 
the materials, tasks, af»d methods used in this study should be more 
fully explored. 
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This could provide Information that would be quite useful in, a 
classroom setting and might- evert provide some techniques that could be 
used to help children develop counting-on so lut iori procedures . 

1 

The instructed children counted-on more when all of Jtie dots were 
Visible and they were given a hint not to count-atli It could be 
important to investigate more fully this result. Canjje identify 
which children will need this conceptual support? Which of these 
factors is most influential? How do these factors interact v tb affect 
3 child's development of counting-on? The results of this study 
should be used to generate further important research questions. 
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Stones, Ivan; Beckmann L Milton; arid Stephens* Lariry. FACTORS 
INFLUENCING ATTITUDES TOWARD MATHEMATICS IN PRE-CAtCULUS COLLEGE 
STUDENTS. School Scien c e and Mathematics 83: 430^*35; May-June 1983 

Abstract and comments prepared for I.M.EU by SANDRA PRYOR CLARKSON, 
Hunter College of the City University of New Ybrfc. 

1 % Purpose 

To investigate how a student's sex, high school mathematics 
background, size of graduating ciass, and college grade level relate 
to the student's attitudes toward mathematics* 

2 ♦ Procedures 

Information was gathered from 1054 students enrolled in 
"pre-calculus" (college algebra* mathematics for elementary teachers, 
and applied mathematics) courses in four atate arid six community 
colleges. A mathematics attitude scale was administered and the 
background information indicated above was collected; An analysis of 
variance was performed, 

3 ; Findings 

The results were as follows: 

• "The mean score for all 1054 students was 45.39 with a standard 
deviation of 16.225. " (Eighty was the highest possible score.) 

• "...no significant difference existed between males and 
females; " ; 

• « differences in attitudes toward mathematics are clearly 
related to the high school mathematics background of the 
student." 

• "...the college grade level at which a student enrolls in a 
pre-ealculus college mathematics course is related to the. 
attitude of the student." 
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4 • Interpretations 

After indicating that the students 1 attitudes toward mathematics 
were rather neutral, the investigators state' that "This is not 
surprising since many of the students with a very pos itivQ Attitude 
are likely to start in a calculus course rather than a f>T$~c a 1 cuius 
coarse.' 1 They also indicate that results show that "Students with art 
above average or strong, college preparatory background Showed a 
significantly higher attitude than those with an average college 
preparatory background or below, 11 In general, "students vith good 
attitudes toward mathematics take their pre-calculus mathematics early 
in the college career. Those with poor attitudes tend to put their 
mathematics off until later. 11 

Abs tractor 1 s Comments 

That there is considerable interest in how student attitudes 
relate to student performance and what conditions influence attitudes 
is not in question; however, there are additional questions that these 
researchers could have asked that are pertinent to studies of this 
sort . 

1. How does a student's attitude affect his or her performance 
in a pre-calculus course? 

2. Did the students' high school mathematics background affect 
their attitudes, or did their attitudes affect how many 
mathematics courses they took in high school? 

3. Are the students being investigated taking required or 
elective pre-calculus courses? * 

5. At what point in the coarse are. these students being' 
surveyed—at the beginning, midpoint, or end? 

This reviewer feels that data oh attitudes might be more useful 
if, "attitude profiles'' could be identified and student, interviews used 
to see how such profiles influence performance, self-concept, and 
persistence in mathematics. 
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Thrtadgill-Sowder, Judith A. QUESTION PLACEMENT IN MATHEMATICAL WORD 
PROBLEMS. School Science SS^ Jggthematic^ 83: 107-111; February 1983, 

Abstract and comments prepared for I.M.E. by TRUDY B. CUNNINGHAM* 
Bucknell University. 

1 • Purpose 

To test the hypothesis that Word problems with the question 
stated first prompt the student to find information necessary for the 
correct solution and to disregard extraneous informal ion. 

2 # Rat i 6 hale 

__ _ _ _ _ _ . _ _ _ _ - . 

In the context of Rothkopf 1 & (1965) mathemagetiic behaviors, this 
investigation extends the work of tyil liams and McCreight (1965) and 
Arter arid Clinton (1974) to older students and longer problems. 
Thread git t-Sowder assumed th£t length of problem and age of student 
affect search behavior. 

» 

3 . Research Design and P ^ g^gQTes 

The Necessary Arithmetic Operations Test R-4 was administered to 
52 students enrolled in. two conSonity college algebra classes in which 
the content was "similar to that oi second year algebra 11 ( p. 108) • 
One week later the same students were asked to solve 14 word problems 
during a 50-minute class. f <?ur problems contained extraneous data and 
required one- or two-step solutions. The other problems required at 
least two steps; Two versions of the test, with the questions stated 
first and with all questions stated last* were randomly assigned. 
Each problem was given one point for partially correct procedural two 
points for correct procedure but incorrect answer, or three point s for 
correct procedure and answer; An analysis of covariance, with the 
Necessary Arithmetic Operations Test score as covariate , was performed 
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on the scores obtained for the four problems with extraneous 
information and again bit tjie scores obtained for the ten remaining 
problems. Summaries of thesQ analyses and of the descriptive 
statistics for each set of problems were presented in tables* 

4 . Findings 

Questions placed before or after other information has no effect 
on the in-class performance? of community college algebra students 
solving one- and two-step tfocd problems, some of which include 
extraneous information* 

5 • Interpretations 

Thread gill-Sowder concludes: "Question placement apparently has 
rib effect bri the ability of students to solve word problems, 
regardless of length and complexity of problems or age of students" 
(p. 110), She argues that additional research on question placement 
in word problems is unnecessary arid that research involving the 
arousal and motivational potential of word problems may only reflect 
the nature of word problems. Thread gi 1 1-Sowder suggests further that 
experience teaches the student to expect a question arid therefore 
"c ould negate placement effects which might occur were not this 
expectation present 11 (p. Ill) • In her judgment, the complexity of 
word problems both arouses the student arid serves as a motivating 
factor. 

Abstractor's Comments 

The description of the investigation arid the statistical analysis 
of data w^re both clear and concise. A :^ss careful researcher might 
have elected incorrectly a lsss powerful test than analysis of 
c ov a r i anc e • 
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The findings* however* ere stated more objectively in the 
abstract than in the original report of the research; the original 
generalizes beyond the sample. After claiming agreement with two 
similar studies involving elementary school subjects arid shorter, if 
not simpler problems* Threadgi 1 1-Sowder states : 

Question placement apparently has no effect oh the 
ability of students to solve word problems, regardless 
of length and complexity of problems or age of students. 
The mathemagenic model does not seem to have any carry- 
over to this area of mathematical study. (p # 110) 

If the community college studentjs varied substantially in age* 
that variance was not noted. Nor is there any indication of variable 
length and complexity of .the problems ! used in the study (except that 
the problems without extraneous information required^ at least two 
steps). The fact t;hat no significant treatment effects were found in 
this .sample of college-age students does hot justify the researcher's 
conolasion. Taken with the results of earlier 8 tudiea,\ these data 
orily suggest that question placement has ho effect across age. The - 
complexity hypothesis requires testing one of mote groups x of sub jects 
o:i word problems of varied complexity and a te liable method of rating 
problems for complexity^ 

The significance of this investigation lies not in its conclusion 
but in the implied* yet unanswered questions Xs it possible that 
patterns of question placement can be us«cf to teach students to 
understand and solve word problems more effectively? Longitudinal 
studies which compare the problem-solving success of students who are 
first given problems with questions preceding other information with 
the success of a control group solving problems with random question 
placement may or may not indicate a signifies* difference. 
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Threadgiit-Sowder notes that experience with word problems breeds 
expectation. The challenge is to develop a teaching stvategy in which 
this expectation, a mathemagenic behavior^ is converted into the 
skills and confidence heeded for success in solving Word problems. 
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Wheeler, Margariete Montague arid Feghali^ Issa. MUCH ADO ABOUT 
• NOTHING; PRESERVICE ELEMENTARY SCHOOL TEACHERS 1 CONCEPT OF ZE^O; 
\ Journal for Re s^ar^h T i*t^ thematic s Education 14: 147-155; May 1983; 



Abstract and comments prepared for I.M.E. by DAVID L. STOUT, Pensacola 
Jiiiiibr College, 



1 • Purpose 

Tile study examined the question, lf Are elementary school teachers 
knowledgeable about zero?" (p. 147) 

2 • jyiS^onaljL 

The authors state that research concerning elementary school 
teachers' understanding of zero and the, effects of this on their 
students' difficulty with zero is sparse. A small-scale study by Reys 
(1974) produced no researchable questions regarding elementary 
teachers' Understanding of zero; however, it was speculated that a 
teacher's difficulty with zero could contribute to the students' 
difficulty* The present study "focused oh preservice teachers' 
understanding of zero" (p* 147)^ 

3 . Re s j^^_ch Pes i j>n and Procedures 

The subjects were preservice elementary teachers enrolled in two 
sections of art elementary school mathematics methods coarse. Of the 
62 subjects, the authors h-* 1 complete data for 52-^47 females and 5 
males. The study was completed prior to subjects receiving specific 
instruction regarding zero. Group tasks were given prior to 
interviews in one section and in reverse order in the other sect ion. 

Two Sets of tasks were used, with each set consisting of four 
tasks. The first task was a group-administered written test 
consisting ot 18 (randomly ordered) division problems and three 
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elaboration tasks. Of th^ 18 problems* six had a zero dividend arid a 
nonzero divisor* six had aNiohzerb dividend and a zeti? divisor, and 
six had a nonzero dividend arid a nonzero divisor* Si* of the problems 
were in form a:b> six in the form bja~, arid six in the form a/b. Three 
open-ended question? made up the three elaboration tasks* Each 
question was presented on a separate sheet of paper* The three 
questions were "What is zero? 11 , !, Is zero a number? Why? Why not?", 
and ft What is zero divided by zero?"; 

The second task consisted of four interview tasks: 
lm Nominal uses of zero: Each subject read aloud nine - 
seven-*digit telephone numbers, six three- or four-digit 
street addresses, and five license plated having three 
letters followed by three digits, the order of presentation 
of the telephone numbers* street addresses, and 
license-plate numbers was random; 

2. Mathematical uses of zero: Each subject was presented, in 
rardom order, with four subtasks: counting back from a 
single-digit number, responding with the cardinality of 
partitions of a nine-element set, responding with the 
cardinality of a nine-element set when diminished by two,' 
then two, then three, arid then two elements, afld calculating 
and reading aloud items on basic arithmetic facts involving 
zero* 

3. Classification: The authors used two sabtssks, 
Classification 1 and it. In Classification I, 15 attribute 
cards were to be sorted into two mutually exclusive sets. 
If a subject failed to sort the cards dichotomously as 
blanks arid non-blanks, the sort was provided by the 
interviewer. In any case, each subject was asked to 
describe this sort. In the Classification II subtask, 12 
more cards were added to the 15 of the Classification 1 
subtask. The desired trichotomous sort was of two-object 
cards, one-object cards, and blank cards* If a subject > 
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failed to provide this sbrt$ it was provide^ by the 
interviewer, who also asked for a descriptions 1 
4 . Partitioning : Each subject was asked to generate /pofisib le 
combinations of how five fish were caught fey two fisherman; 
Subjects who did not generate a 5 ' 0 ccflfcbi nation were 
enc our aged to do so; 

The order of presentation of thf; four "Elaboration Tssks" was? 
"nominal uses of zero" first, "mathematical uses of £e*o" second, arid 
the remaining tw^ in random order; 

Subjects were interviewed individually using 3 common protocol by 
one of the two investigators who also kept a ve vl>a t im record of each 
interview; 

i 

4; Findings 

1; Division test: the nonzero dividend at*d AoSzero divisor 
problems proved easiest, with 47 of the 52 respOild^nss getting all six 
correct; 39 of the 52 subjects correctly worked tR^ six zero dividend , 
nonzero divisor problems; but only 12 of the 52 Subjects correctly 
answered the six nonzero dividend^ zero divisor problems. In fact, 33 
of the 52 subjects missed all six; 

2. Elaboration tasks: 

a. "Wtjat is zero?": The tnos^t frequent Responses were 
"symbol" and "number." Almost 15% of the responses 
were considered ambiguous and therefore unciassif iable. 

b. "Is zero a number? 11 : Eight (15%) of the subjects said 
zero was no t a number; 

c. "What is zero divided by zerb?"J 11% of the responses 
were incorrect. The most frequent response was zero 
divided by zero was zero; 

3. Interview tasks: 

f 
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a. Nominal uses of zero: When reading telephone riumbers, 
only one of the subjects said "sera" where appropriate. 
Almost all subjects (98%) incorrectly read three- and 
four-digit Street addresses by saying "oh" for zero. 
When the subjects read the alpha-numeric content of 
HcensQ plates* only two subjects read them 
appropriately by saying "oh" for 0 and "zero" for 0. 

b. Mathematical u£es of Zero: Every subject, when 
counting back from a given single-digit number, 
appropriately used "zero." When presented with a 
"hine-se*o n partition of a nine-element set, 32 
subject* described the cardinality of the empty set as 
"zero," However, 41 Subjects used "zero 11 appropriately 
when describing the cardinality of the nine-element set 
when two, then two more, then three more, and finally 
two more elements were removed and not replaced. 
Furthermore, 44 subjects appropriately read and 
answered basic fact iters involving zero. 

c. Classification TasRs: Most subjects correctly 
generated a,nd described the dichotomous sort in 
Classification 1 arid the trichotomous sort in 
Classification II. Twelve subjects had to be shown the 
dichotomous sort arid 17 had to be shown the 

t r i chotomou s sort. 

d. Partitioning: All but brie of the subjects generated a 
"5 - 0" combination. "None" and "zero" were used by 24 
and 22 of the subjects, respectively, while the rest 
used words such as '•nothing" or "riot any" to describe 
the "5 0" combination. 



5. Interpretations 

The authors claim tHe results of their study imply the subjects 
(preservice elementary school teachers) "did not possess an adequate 
understanding of the number zero" (p. 154). Furthermore, the range 
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of difficulties of subjects "suggests that explicit attention should 
be given to concepts of zero in mathematics education courses" (p. 
155). 

The authors also state "it is not clear that successful 
performance in Classification 1 suggests an awareness of zero" and 
that "the relationship of ah understanding of the empty set to an 
understanding of *ero needs investigation" (p. 154). 

Abstractor's Comments 

1. The authors ^exploratory study" seems to have provided some 
disturbing evidence which should cause mathematics educators 
to double efforts to enhance preservice elementary teachers' 
understanding or zero* 

2. I also agree with the authors when they state "for better 
communicat ion f however, it would seem desirable that 
mathematics teachers and teacher educators vocalize 0 as 
'zero 1 when appropriate" £p. i55)« , 

3. The authors* suggestions for further research and action 
follow nicely from their study. 

4. Cultural biases were noted as factors which could contribute 
to the vocalisation of 0 as "oh" in informal social 
settings. 

5. The authors 8 study was well-conceived and carried out. It 

_s _ 
provides evidence which, I feel, cannot be ignored, 

especially in this fast-moving technological age. 



jtg^Eerence 

Reys; Ri Ei ( 1974) # 'division by Zero: An Area of Needed Research. 
Arithmetic -Tggchgr , it^ 153~i57i 
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October - December 1983 ; 

I 

EJ 282 802 Bikson, T. H. ; And Others. Television-Mediated Education 
for the Visually Impaired: A Longitudinal Invest igat ion. 
Internati aria I^ ^ur q^l^^Jte h ^ i li t ^ti exn_ Res e ar c h , v5 n2 , 
244-45, June 1982. 

EJ 283 077 Senk, Sharon; tfsislcin, Zatman. Geometry Proof Writing: A 
New View of Sex Differences in Mathematics Ability. American 
Journal of Education,, v91 n2 , 187-261, February 1983. 

EJ 283 177 Vergnaud, Gerard* Psychology and Didactics of Mathematics 
in France - An Overview, jn^raario nal Reviews on Mathematical 
Education, vl 5 n2, 59-63, April 1983."' 

EJ 283 180 Bell, Alan W. Diagnostic teaching; The Design of / 

Teaching Using Research on Understanding. International 

Reviews on Mathematical Education, vl 5 n2, 83-89, April 1983. 
^~ - / 

EJ 283 181 Romberg? Thomas k* Toward "Normal Science" in Some 
Mathematics Educat ian Research . International Reviews ph 
Mathematical Educat jgrt, v!5 n2, 89-92, April 1983. / 

EJ 283 205 Suydam, Marilyn N. Research on Mathematics Education 
Reported in 1982 i journal^ for Rese arch in Mathematics 
Education , vi4 ni, 227~-3Gl f "July 19G5. . / 

/ 

EJ 283 220 Dekkers, J. ; And. Others. Mathematics Enrollment Patterns 
in Australian Secondary Schools; Course _ Trends . Australian 
Mathematics Teacher , v39 nl , 2-5* March 198% 

EJ 283 334 Bookman, Alan B. 5 Iwanicki, Edward F. The Effects of 
Method of Test Preparation on Standardized Mathematics 
Achievement Test Performance • Journal of Research and 
Development in Educ ation, vl 6 n4, 46-51, Summer 1983.* 

EJ 283 499 Jesse <., D. F. St. John. Levels of Understanding in 
Mathematics and Their Application to an Algebra Test. 
Educational Research^ v25 n2 , 125-36, June 1983. 

EJ 283 668 Sherman, Julia* Factors Predicting Girls 1 and Boys 1 

Enrollment in College Preparatory Mathematics. Psychology of 
Women Quarterly , v7 n3 , 272-81 , Spring 1983. 
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85 



61 



EJ 284 010 McLeod, Terry M.'$ Arms trbng ^ Stephen, Wi Learning 
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MATHEMATICS EDUCATION . RESEARCH STUDIES REPORTED IN 
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October - December 1983 

ED 229" 741 Clark, Zende • Does the Ability or Inability to Comprehend 
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geveot h _g ra e St udents . 26p. MF01/PC02 Plus Postage available 
from EDRS. 

ED 229 853 Seifert, Edward H. ; Beck, John J.; Jr. Time/Learning 
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MF01 /PC02 Plus Postage available from EDRS. 
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Authority Structures on Student Task Engagement, 
MF01/PC02 Plus Postage available from EDRS. 
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A correction ; ; . 

In the Fall 1983 issue of IME (volume 16, number A, page 41), 
reference by Brophy is incorrectly cited. It should read: 

Jrophy, 3. E. Teacher behavior and its effect. JgiSSSi 
of E ducatio nal Psychology , 1979, 71(6)," 733-750, 
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